2.There exists a strong relationship between infrastructure and economic growth, although the direction of causality may still be debatable: good infrastructure spurs economic growth; and conversely, increased growth results in greater demand for infrastructure (Eustace and Fay, 2007) . Transport systems move goods and people as major factors of production and trade; communications systems move knowledge and finance across borders for production and trade; and energy is required in the production and transportation of labour and goods to production and trade points. Put together, they form a major component of the costs of trade, the global competitiveness of every country and thus its development prospects.
3.Efficient transport, communications and energy infrastructure and related services are important for trade and the pursuit of the development goals of the continent. On the other hand, poor and inadequate infrastructure and services result in increased production and transaction costs, which lessen the competitiveness of businesses, and therefore the possibility of achieving the overall development goals. According to some estimates, one percent increase in infrastructure stock could add one percent to a nation's GDP growth. Similarly, doubling the annual growth rate of telephone connections from 5% to 10% (rates observed in East Asia) can translate into an increase of 0.4 points in the growth rate. Furthermore, increasing the per capita growth of electricity consumption from 2% (observed in Africa) to 6% (observed in East Asia) would lead to 0.5 point increase in economic growth (Ndulu, 2007) . Based on data observed over the 1960-2000 period, it is estimated that the growth rates of various Latin American countries could be 1.5 (Costa Rica) to 5.8 points (Bolivia) higher compared to the known rates for these countries if the latter had had infrastructure that was comparable, quantitatively and qualitatively, to that of South Korea (Caledron and Sirven, year???) 1 .
4.The inadequacy of infrastructure in Africa is widely recognized (AFDB, ECA, 2006):
• Access to electricity for 30% of the population compared to rates ranging from 70% to 90% in other major geographical zones of the developing world (Asia, Central America and the Caribbean, Middle-East and Latin America). Africa, with 13% of the world's population, consumes only 3% of the world's commercial energy although its share of the world's energy production is 7%.
• 65% of the population has access to safe water and sanitation, compared to rates of 80% to 90% for the other regions.
• A telecommunications penetration rate of about 3% compared to an average of 40% for the other regions of the world, and a very low penetration rate for broadband services.
• A road access rate of 34% compared to 50% for the other geographical zones; road is the most dominant mode accounting for over 90% of passenger and freight transport within Africa compared to around 50% of freight in Europe.
• Rail network coverage is sparse with low interconnectivity.
• Competitive maritime ports and inland waterways are not exploited for travel.
• Transport costs are among the highest in the world, with those of landlocked countries accounting for up to 70% of value of exports.
5.The above are averages, with wide ranges between and among regions. A better interconnected Africa, internally and with the rest of the world, would create larger markets and facilitate the achievement of the Millennium Development Goals (MDG's) and other internationally agreed development goals. In this regard, the African countries aspire to have a well developed, coordinated, efficient, safe and well performing infrastructure. In order to achieve this goal, the countries have strived to implement a coherent programme of activities in the areas of energy, transport and communications as well as water and sanitation in accordance with the of priorities established in the New Partnership for Africa's Development (NEPAD) and the mandates of the African Union (AU) and the Regional Economic Communities (RECs) and their relevant technical sector organizations.
Infrastructure and Trade Costs
6.A measure of the efficiency and effectiveness of trade is the cost of doing business. Trade involves transport and other costs, which may account for a sizable proportion of the cost of goods sold. It is not uncommon for transport costs to account for 20% or more of the total cost of a product. Other trade "costs", including the cost of bureaucracy and red tape, compound transport costs. An analysis of African trade flows indicates that their relatively low level is largely due to poor infrastructure, with the elasticity of trade flows with respect to transport costs estimated to be negative three (-3) (Limao and Venables, 2001 ). This is supported by the findings of Longo and Sekkat (2001) that a one per cent increase in the stock of transportation and telecommunication infrastructure in the exporting country boosts its export towards other African countries by about 3 per cent.
7. A recent study by Limao and Venables (2001) finds that the median transport costs for a landlocked country are about 46 per cent higher than the equivalent costs in a median coastal economy, with distance explaining only 10 per cent of the change in the transport costs. Poor road infrastructure accounts for 40 per cent of the transport costs in coastal countries and 60 per cent for landlocked countries, which is more relevant for African countries where transport costs seem to be particularly high because of location and poor infrastructure. For landlocked countries in particular, transport costs largely accounted for the relatively low average import share in GDP (11%), compared with 28% average for coastal economies.
8.In sum, transport costs in Africa are recorded to be the highest in the world. The freight costs as percentage of total value of import was about 13 percent for the continent in 2000 while it was 8.8 percent for all developing countries and 5.2 percent for developed countries (UNCTAD, 2002) . The freight cost differs from region to region in Africa with Eastern and Southern Africa experiencing higher costs compared to other regions in the continent. Similarly, Ackah and Morrissey (2005) noted that transport costs constitute about 15 percent (about 20 percent for landlocked countries) of unit value of exports in Africa, which is considerably higher than other regions such as Asia (about 8 percent) and Western Europe (about 5 percent). The high transport costs are mainly attributed to poor infrastructure which increases the trading costs thus lowering competitiveness and results in lower level of intra-Africa trade.
9.Deficiencies in telecommunications services, as another set of trade infrastructure, have also tended to isolate African states from each other. For example, it is much easier for businessmen in Africa to deal with their counterparts in Europe and North America than fellow businessmen in the continent (Yeboah, 1993) . Consequently, intra-Africa trade is further constrained by the absence of market information. While the standard trade theory assumes that information (such as about the availability of the products in the foreign countries, their characteristics and prices) is perfect and costless, in Africa where communication links among countries are few and indirect, relevant market information may be costly to obtain for both importers and exporters (Yeboah, 1993) .
10. The lack of ICTs at most African borders contributes to higher trade costs. Recent empirical work reveals the importance of modern ICTs as determinants of international trade costs. Limao and Venables (2000) examine the impact of ICTs on bilateral trade by including a measure of telecommunications development (the number of main lines) in their indices of infrastructure quality and find that infrastructure quality impacts positively on trade. Francois and Manchin (2007) find similar results except they broaden their measure of the quality of infrastructure to include the level of mobile telephone usage. These results support the view that communications costs are an important component of trade costs and therefore improvements in the quality of infrastructure, including communications, contribute to reducing trade costs and consequently increase trade.
11. The studies pointed out in the above analysis also show that expanded use of the Internet lowers the costs of trading internationally. It is now much easier -and cheaper -to obtain information on foreign market conditions, product standards, and consumer preferences through the Internet. This should lower the costs of entering foreign markets and promote trade at the margin. Freund and Weinhold (2004) find that a 10 percent increase in the number of a country's Web hosts is associated with an export gain of around 0.2 percent.
12. The various regional integration programmes in Africa aim at increasing trade among the countries through trade liberalization. However, in many cases, formal trade liberalization has not been successful partly because some fundamental aspects of trade logistics, such as infrastructure, were limited.
The gravity model used to analyze the constraints to African trade (Chapter 10) shows that both the quality of road infrastructure and availability of telecommunications are statistically significant determinants of increased trade. Poor infrastructure, or its complete absence, makes trade physically difficult, if not impossible, quite independently of the trade regime.
13. In the energy sector, a recent study undertaken as part of the Africa Infrastructure Country Diagnostics 2 project demonstrates the potential for increased electricity trade and its benefits. Trade necessitates additional investments in cross-border transmission links but allows countries to make significant savings by tapping lower cost sources of generation. In this sense it is possible to calculate the gains from trade as the rate of return on the additional cross-border investments.
14. In addition to the impact of the quality of infrastructure and services, the armed conflicts and general instability in many parts of Africa, notably the Great Lakes and Mano River regions, not only destroy existing infrastructure but also prevent their development, thus adding to the constraints on the affected countries.
15. The net impact on trade is that the prices of infrastructure services in Africa are high by global standards as illustrated below. 16. As a result, African countries, and particularly Sub-Sahara Africa, with long distances and generally poor and expensive logistics services, are among the least competitive in the world. Infrastructure appears to be one of the most important factors in the determination of their global competitiveness. The global competitiveness indices (GCIs) for Sub-Sahara Africa, as calculated by the World Economic Forum, are consistently lower than those of other regions of the developing world (Table  1. 2). Infrastructure appears to be the dominant factor that explains this relatively low competitiveness for most African countries (Table 1. 3). Botswana, Egypt, Gambia, Mauritius, Namibia, South Africa and Tunisia are the top ranked in the African infrastructure. 18. Infrastructure development continues to rank high in the priority of the African Union, which is currently leading an initiative for its accelerated development by formulating the Programme for Infrastructure Development in Africa (PIDA). The objectives of PIDA are to enable African decision-makers establish a strategic framework for the development of regional and continental infrastructure based on a development vision, strategic objectives and sector policies; establish an infrastructure development programme articulated around priorities and phases; and prepare an implementation strategy and process including, in particular, a priority action plan in the short term, as well as medium-term and long-term action plans.
19. The Summit of the African Heads of State and Government of the African Union consequently dedicated its Twelfth and Fourteenth Sessions in 2009 and 2010 on the themes of infrastructure development in Africa, focussing respectively on transport and energy, and information and communications technologies (ICT). This reflects the continued concern that the critical physical infrastructure and services remain inadequate and constitute a serious impediment to Africa's development and the achievement of MDGs. The 2009 Session adopted a Declaration on Transport and Energy Infrastructure Development in Africa to guide the development of infrastructure, while an action plan for implementation was agreed at the 2010 Session.
Scope and Methodology
20. This chapter focuses on an assessment of the state of transport, communications and energy infrastructure, as well as the regulatory environment, and their impact on intra-African trade. The transport sector covers the status of infrastructure links (roads, railways, inland waterways as well as ports in relation to container traffic, and air transport). The review also includes adequacy of communication (ICT) services. The energy sector analysis will cover both the supply and trading aspects of electricity, oil, gas, nuclear, new and renewable sources, especially in the context of this era of soaring energy prices, as well as regional co-operation in "energy pooling" for promoting cross-border energy trade, including the interconnection of electricity grids and oil and natural gas pipelines. Given the theme of intra-African trade, the international aspects are referred to only for comparison purposes. Issues of financing infrastructure development are also considered.
21. The report is based on review of existing information at the three regional institutions (ADB, AUC and ECA) as well as from relevant international organizations, complemented with information from the RECs. The impact on trade and relevant recommendations for the development of each sector are presented in last section on conclusions and recommendations for "the way forward".
Transport Sector
22. An effective and efficient transport system is characterised by: physical integration of networks; integrated inter-modal operability; smooth service provider-user interface; joint planning and development of transport facilities and systems; harmonized standards; cross-border investments; and accession to relevant international treaties and conventions.
23. Apart from the relatively better developed African regions in the North and South, the current transport infrastructure in the continent is by and large unsatisfactory: inadequate and low quality on the one hand, and inefficient and expensive services on the other. The missing links in the transport networks were either destroyed or could not be developed because of armed conflicts and general instability in the countries, especially in and around the Great Lakes and Manu River regions of the Continent. In addition, Africa has 15 landlocked countries and poor administrative procedures and facilities within own and the transit countries are detrimental to the development of their international trade. These problems result in high transport costs in the region. The situation in the sub-sectors and the associated issues are outlined hereunder.
Roads and Road Transport
24. Road transport is the most dominant mode, accounting for between 80-90% of all freight and passenger movements between economic production areas and internal and international markets. Issues concerning roads sub-sector were considered comprehensively by the First Conference of African Union Ministers Responsible for Road Transport in 2007 under the theme "For a Reliable, Safe and Affordable Road Transport for the Economic Development and Physical Integration of Africa". The Ministers adopted the Durban Declaration and Plan of Action for the development of road transport. Specific actions were agreed to improve accessibility, quality and safety.
Road Network
25. Development in road infrastructure may be measured in terms of total length (km), density (km/1,000km), distribution (km/1,000 population) and quality (% paved). The status of roads development in Africa is summarized in Table 2 .1. The total length of classified road networks is estimated to be about 2.3 million km. of which only 20% is paved; the remainder is either gravel or earth surface. The road density averages about 7.6 km per 100 sq. km or 2.6 km per 10,000 inhabitants. This translates into a road access rate of 34% compared to 50% for other geographical regions. These conditions are generally regarded as inadequate for the desired level of social and economic development (AFDB, UNECA, 2006). 
Trans African Highways (TAH)
25.2. The TAH network was defined in early 1970s as a network of all weather highways of good quality to provide direct links between all Africa's capitals and major economic production areas to promote integration of African peoples and economies. Nine highways have been designated, in a rough grid of six mainly east-west routes and three mainly north-south routes. An additional east-west corridor is under consideration to link Djibouti to Libreville. Furthermore, the two North-South routes, Tripoli-Windhoek (TAH4) and Cairo-Gaborone (TAH5) have both been extended to Cape Town in order to re-integrate South Africa into the continental system. The extension raises the total network to 57,300km from the initial 54,100km. According to a study conducted in 2003 by UNECA and ADB, up to 25% of the network was still not built to agreed standards within and between some countriesthe so-called "Missing Links", defined as sections not paved all weather roads. • ECOWAS drives the development of and maintenance of TAH5 and TAH7.
• TAH3, TAH6, TAH8 and TAH9 are the main corridors of the Consensual Transport Master Plan of Central Africa, and ECCAS has initiated actions for the construction of cross border missing links along TAH3 and TAH5 particularly the rail-road bridge between Brazzaville and Kinshasa.
• SADC has an extensive network of road projects and trade corridors in Southern Africa. TAH9
and the southern ends of TAH3 and TAH4 utilize regional highways developed in SADC region.
• COMESA covers the north and middle of TAH4 and the eastern part of TAH8. 
Technical Characteristics
31. The railways infrastructure in Sub-Saharan Africa is generally old and technically outdated:
• 9 different gauges are in use, out of which the three commonly used -1.067 m gauge (61.3 %); 1.000 m gauge (19.2 %); and 1.435m (Standard/European) gauge (14.5%).
• Two brake systems are predominant -vacuum and compressed air systems, with the vacuum brake system in West, Central and Eastern Africa; and the compressed air brake system in the electrified networks in North and some Southern African railways.
• Only about 6,500 km of African rail are electrified (Egypt, Algeria and Morocco in North Africa, and South Africa and Zimbabwe in the south); the rest use diesel-electric traction.
• Most rails in use are old and light, with axle load capacity between 25-36 kg/m and generally laid unwelded.
• The signaling and telecommunications equipments are known to be obsolete and generally unreliable.
32. All these infrastructure characteristics constitute major constraints to the performance and reliability of the networks. They also block possibilities for introduction and use of modern and highperformance equipments in the various railway systems. The fact that the networks are not interconnected further compounds these technical differences. 
Maritime Ports
36. Maritime ports play a vital role in the development of world trade and commerce as over 90% of the world and about 95% of Africa's international trade passes through the ports. There are about 80 ports around the continent, the majority of which are small by world standards and few are capable of handling the largest of the current generation of ships.
37. In terms of regional integration, the ports in Sub-Sahara Africa form the anchor for the transport corridors which radiate to the interior to the 15 landlocked countries, while the ports in North Africa serve their specific countries. In order to better analyse port traffic, the freight may be classified into two major categories according to the technology of packaging: containerized and general cargo.
Container Traffic
38. Container traffic increased significantly in Africa since 1995, reflecting the trends elsewhere around the world. Africa's container trade volumes are climbing, and there has been considerable progress in trade development terms in the period 1995-2005. According to the AICD study undertaken by of African ports in 2008, container traffic increased twofold over the ten-year period reviewed, 1995 (Ocean Shipping Consultants, 2008 . The strongest growth was registered in Central and West Africa ports, followed by East Africa and Southern Africa regions. It confirms the trend in an earlier study on Gaps Analysis (ADB, 2007) . The modern liner system of shipping is increasingly being designed specifically for containerized cargo as part of the modern logistics management methods, promising the efficient import and export of a diverse range of commodities. It therefore holds great potential for improving both inter-regional trade and Africa's connection to the global economy. The main container ports are as shown in Annex.
39. A major characteristic of container traffic development in Sub-Saharan Africa, with the exception of South Africa, is that a significant level of container loading and unloading (stripping) takes place in areas close to the port. This is because the interfacing road and rail systems to the interior are generally in poor condition and as such do not effectively support container transport. As a result, the volume of containerized traffic moving to the interior is lower than it should be. Moreover, container stripping at the port generates its own problems, including reducing available port capacity and thus contributing to congestion. One important step is the development of transport corridors designed to facilitate container transportation.
40. Another major factor that affects the development of container transit traffic is the imbalance in international trade. Most global container trade is imbalanced, but Africa suffers from this problem more than most regions. Specifically, the 2005 split between empty and loaded exported TEU was 80 to 20 for Sub-Saharan Africa, compared to ratios of 40 to 60 for Asia (AICD, World Bank, 2008) . In summary, the regional characteristics of Africa's major ports are:
• North African ports are dotted all along the Mediterranean, with each country operating several ports. They are generally more modern and larger than ports in Sub-Saharan Africa, but do not serve any landlocked countries of Africa. Damietta in Egypt is the largest container terminal in the region. New container terminals are under development at DjenDjen (Algeria), Enfidah (Tunisia) and Tangier (Morocco).
• In Eastern Africa, Mombasa and Dar es Salaam are natural transshipment points and, while both ports have pursued transshipment, both now face severe capacity constraints over the short term, which is likely to curtail their transshipment activities. Djibouti, on the other hand, may soon provide a new solution to transshipment along the East African coast, with DP World scheduled to bring a new container terminal facility on stream there, targeted specifically at offering significant capacity for East Africa and the Indian Ocean.
• In Southern Africa, Durban is well established as the major container transshipment center, but it too is struggling to keep pace with demand. There are plans to bring major new elements on stream to increase capacity, for example the new Pier One
• On the West African coast, Abidjan was successful as a major container transshipment center, but has declined in recent times due to domestic instability and the major carriers engaged in West African container trade, the Maersk Line and its affiliate Safmarine, now use the port of Malaga, Spain, as their hub for West African container trade.
General Cargo Traffic
41. The corresponding general-cargo traffic growth during the period 1995-2005 has proceeded at a healthy rate as well. The pace of growth in general cargo traffic in Africa is generally higher than in other regions of the world, reflecting the fact that the container system has not yet fully penetrated certain African general cargo sectors due to insufficient infrastructure and facilities. Doubtless there are large volumes of general cargo that are more suited for transport by container, but as yet it is difficult to access these in an economically efficient way.
Port Infrastructure Development
42. Against the globally accepted standard that optimal port operating capacity is 80% beyond which additional capacity is required, the ports of Dar es Salaam, Douala, Luanda, Mombasa and Port Sudan all appear to be facing capacity constraints for general cargo traffic. Similarly, the ports of Cotonou, Dar es Salaam, Durban, Luanda, Mombasa and Tema appear to face capacity constraints for container traffic. Pressure on capacity for container cargo is higher with current demand substantially exceeding 100% of capacity in a number of cases. Consequently, many ports around the Continent are already undertaking expansion programmes.
Performance
43. In addition to the throughput of containers moved per hour, port performance can also be measured by the vehicle dwell time at the ports. In general, the port dwell time in Africa is high and hourly performance of containers is also relatively high. The accepted international target dwell time is 7 days or less. The latest available data from recent NEPAD-AU studies show an average dwell time in African ports is about 11 days.
44. The use of specialized equipment improves container handling performance. For instance ports with crane equipment achieve 14 moves per hour, compared with only 8 moves per hour in ports that continue to rely on ships' gear. Recent studies by UNCTAD on port performance indicate that some African ports have improved their productivity from average 8 to about 15 moves per hour in a timeframe of about two to three years.
2.3.5.
Institutional framework.
45. The major ports operate on several management models, including Management Concession, Service Port, Landlord Port, or Intermediate Model. The three regional Ports Associations in Africa 4 have been cooperating among themselves in many issues of common interest for many years. This cooperation has recently culminated into the formation of the Pan-African Association for Port Cooperation (PAPC), which was established in June 2001 in Alexandria, Egypt to assist in harmonizing the activities of the existing port management associations in Africa.
Inland Waterways Transport
46. The rivers and lakes have the potential of providing the African continent with an inexpensive, energy-efficient and environmentally friendly form of transport. However, it remains the weakest link in the transport system despite the excellent possibilities for penetrating the continent's landlocked countries. The main inland waterways are limited to five rivers, namely: Nile, Congo, Niger, Senegal and Zambezi, and three lakes: Victoria, Tanganyika and Malawi. Overall, 29 African countries, that is over 50%, have one form of navigable waterways or another. Unlike other regions, however, Africa's utilization of some waterways has sometimes been hampered by political and social upheaval.
47. The status of transportation activities and navigability of most of these main inland waterways is as follows:
• Nile -The longest river in Africa and the second longest in the world (6,695km), but its navigability is limited to the lower Nile since ancient times.
• Congo -The second longest river in Africa after the Nile (4,375km). Together with its tributary, the Oubangui, the Congo River system together form 1,200 km of navigable waterway of Bangui with Brazzaville/ Kinshasa. The transport fleet serving the CongoOubangui-Sangha river systems is estimated at 10,000 units (source: CICOS). The boats transport merchandises like logs, petroleum, containers and other agricultural products. Most of the boats serving on the rivers are owned by the private sector. Transport in the upper reaches is often disrupted by the prevailing insecurity and instability in the region. The International Commission of the Congo-Oubangui-Sangha Basin (CICOS) was established in 2007 to improve the physical and regulatory services for navigation in the basin.
• Niger River -Third longest river in the Africa (4,183km), it runs in a crescent through Guinea, Mali, Niger on to the border with Benin, and then through Nigeria flowing in a wide arc discharging into the Atlantic Ocean in the Gulf of Guinea. Several projects are currently underway to improve navigation, including construction of ports and dredging.
• Senegal River is 1790km long with important tributaries of Faleme, Karakor and the Gorgol Rivers. It is navigable from the Atlantic Ocean to Podor, Senegal, all year long, and to Kayes, Mali, during rainy seasons. In 1972 Mali, Mauritania and Senegal founded the organization for the development of Senegal River (OMVS) to manage the river basin, which Guinea later joined in 2005.
• Zambezi (2,600km) -Transportation on the Zambezi has been going on for centuries with all types of ferries on the river's tributaries and on Lakes Kariba and Cahora Bassa that form parts of the river. The lower Zambezi is navigable over 570 km, and is important for the transportation of coal and molasses in barges. Navigation studies are being considered for its section known as Shire River that joins the Zambezi as it flows out of Lake Malawi.
• Lake Victoria is Africa's largest lake with an area of 69,000 km 2 . It is fully navigable and offers passenger and ferry services between the three riparian states of Uganda, Kenya and Tanzania. There are about 10 ferries and a number of open-decked cargo boats and passenger ships. Uganda railways used to operate two big ferries, which transport about 400,000 tons of imports annually through Port Bell (Uganda)-Kisumu (Kenya) route and 250,000 tons through Port Bell-Mwanza (Tanzania). The passenger ships operators transport about 6,000 passengers a day between the lakeshore ports. The navigation aids have been non-functional for a long time and this has led to increased fatal accidents on the lake.
• Lake Tanganyika is the second largest lake in Africa with an area of 36,000 km 2 that is available for operation of services that inter-connect DRC, Tanzania, Burundi and Zambia.
• Lake Malawi is the third largest lake in Africa and navigable for operation of vessels between Malawi, Mozambique and Tanzania. Operations on the lake are actually under the same conditions as found in Lakes Victoria and Tanganyika. 48. The major constraints to transport on these waterways include lack of communications and SAR systems which result in poor safety and security; poor infrastructure at terminals (access roads, storage facilities); seasonal blockages caused by water weeds that often close inland waterways routes and terminals; and lack of modern fleet to provide reliable transport services. 
Air Transport

Air Transport Infrastructure
55. Infrastructure is not the most critical constraint in the sector. There are 280 airports receiving regularly scheduled services and this number is stable with enough runways to handle traffic in the near future with better scheduling and relatively modest investment in parallel taxiways and some terminal facilities. The safety problem is more one of pilot capability and safety administration than unsafe aircraft, though air traffic control facilities are relatively poor.
56. Similarly, runway capacity in Africa is not a limiting factor for traffic. Medium-size turbo prop aircraft such as the ATR72, used to serve relatively small cities, need runways of at least 1,500m, while larger aircraft, such as the Boeing 737 or Airbus 320 that serve larger cities, need runways of at least 3,000m. The table below summarizes the supply and quality of runways in selected African countries. 57. Air navigation services and air traffic control throughout Sub-Saharan Africa are spotty and concentrated in a few centers. South Africa and Kenya have several radar installations and are able to actively monitor traffic. Ethiopia, with the third most important airport in Sub-Saharan Africa, has no air traffic surveillance facility. The most important airports feature instrument landing systems and basic traditional navigation aids. Away from the centers, navigation aids as well as communication stations become rare or non-existent. African airspace and airports may not necessarily be in need of radio-based navigation and surveillance infrastructure such as VOR or radar technology, but will be in need of investments in the less costly, satellite-based replacements such as GNSS approaches and ADS-B surveillance technologies.
Institutional Aspects
58. A number of countries have structured airport infrastructure development, management and operations into separate entities or parastatals with autonomous management structures. This approach has been found productive and efficient where the practice is fully implemented as in Kenya where the Kenya Airport Authorities has been established and operational for the management of public airports in the country.
59. Private sector participation in airports is limited, though some interesting examples, such as the airports company in South Africa, do exist. In most cases, private sector involvement has been limited to some concessions and management contracts, usually involving small investments.
Implementation of Yamoussoukro Decision
60. Through the combined efforts of ECA, AU, African Civil Aviation Commission (AFCAC), the African Airlines Association (AFRAA) and RECs, African countries are in the process of implementing appropriate air transport liberalization policies since the adoption in 1999 of the "Yamoussoukro Declaration" for the liberalization of access to air transport markets in Africa. The subsequent "Yamoussoukro Decision" provided the framework for its implementation. The Decision takes precedence over all bilateral and multilateral air transport agreements, which were not consistent with it. It seeks to gradually eliminate non-physical barriers to intra-African air transport and restrictions linked to: granting of traffic rights particularly the fifth freedom traffic right; aircraft capacity of African airlines; tariff regulations; designation of operating instruments; and operation of cargo flights. Its full implementation, however, still remains a challenge to most countries.
61. The impact of the Decision is best measured by the amount of top-level traffic between countries (freedom level 5 or above in the Decision scheme) as summarised in 64. In recognition of the importance of ICT and the need for Africa to join in and benefit from the technology, the African countries in 1996 adopted the African Information Society Initiative (AISI) as an action framework for building Africa's information and communication infrastructure as a tool for Africa's development. Accordingly, the various RECs have either already developed their regional e-strategies or are in the process of formulating them to provide a framework for development of ICT infrastructure whilst strengthening capacity and building a critical mass to facilitate regional economic integration and trade.
65. Africa still faces a challenging gap in the ICT sector. It generally lags the rest of the world in terms of access, especially in investment-intensive infrastructure, such as main (fixed) telephone lines and fixed broadband. On the other hand, the rapid growth in mobile cellular technology and public internet access has significantly expanded access due to increased private sector participation. Goal 1: Interconnect all African capitals and major cities with ICT broadband infrastructure and strengthen connectivity to the rest of the world by 2012.
Goal 2: Connect African villages to broadband ICT services by 2015 and implement shared access initiatives such as community telecentres and village phones.
Goal 3: Adopt key regulatory measures that promote affordable, widespread access to a full range of broadband ICT services, including technology and service neutral licensing/authorization practices, allocating spectrum for multiple, competitive broadband wireless service providers, creating national Internet Exchange Points (IXPs) and implementing competition in the provision of international internet connectivity.
Goal 4: Support the development of a critical mass of ICT skills required by the knowledge economy, notably through the establishment of a network of ICT Centres of Excellence in each sub-region of Africa and ICT capacity-building and training centres in each country, with the aim of achieving a broad network of inter-linked physical and virtual centres, while ensuring coordination between academia and industry by 2015.
Goal 5: Adopt a national e-strategy, including a cyber-security framework, and deploy at least one flagship e-government service as well as e-education, e-commerce and e-health services using accessible technologies in each country in Africa by 2012, with the aim of making multiple e-government and other e-services widely available by 2015.
Figure 3.1: Broadband Challenges in Africa -Missing Links
Source: ITU
ICT Applications
79. The improved infrastructure will allow for greater e-applications, such as e-Government, eCommerce, e-Banking, e-Health, e-Schools, etc. Already many programmes have been instituted in various countries in some of these applications. One aspect, which is being pursued at the regional level in the framework of NEPAD, is the e-schools programme.
Box on NEPAD e-Schools Initiative
NEPAD e-Schools programme is being implemented by the NEPAD e-Africa Commission, which was launched in 2003 as the NEPAD ICT Task Team responsible for developing NEPAD ICT programme and implementing related projects. The objective of the e-schools programme is to impart ICT skills to young Africans in primary and secondary schools as well as harness ICT to improve, enrich and expand education in Africa by equipping all schools with ICT infrastructure to provide end-to-end education solution that will utilize ICT to connect all schools in Africa to the NEPAD e-schools network and the internet.
In collaboration with major private sector ICT companies led by Cisco, Hewlett Packard, Microsoft and Oracle, eAfrica Commission has initiated the e-Schools project to connect all primary and secondary schools in Africa (estimated at 600,000) to the e-schools network by 2010. 
4.
Energy Sector
Status of Energy Development in Africa
81. The continent is rich in exploitable energy resources to meet its needs (hydro, coal, gas, oil, uranium, new and renewable) to meet its needs. North and West Africa have the bulk of the oil and gas reserves, whereas Southern Africa holds most of the coal deposits. Vast hydropower potential, which is located throughout the interior of the continent, forms part of an extensive source of renewable energy. The region possesses some of the largest water courses in the world -the Nile, Congo, Niger, Senegal, Volta, Orange and Zambezi river systems. In addition, geothermal resources can be found in the Red Sea Valley and the Rift Valley, and with much of Africa well exposed to sunlight, solar energy could be particularly useful in areas far from national grids. Through cooperation and regional integration the huge energy resources can be developed to deliver affordable energy for the development of the whole continent.
82. In general, however, the large energy resources remain unexploited, despite various initiatives and investments to date. The challenge is therefore to reverse the prevailing situation by economically harnessing the resources to provide affordable energy services to the population and the various economic sectors. Generally, the quality of life improves with commercial availability and use of energy, which is associated with increased economic activities and industrial development. On the other hand, lack of adequate energy inputs constraints development: lack of electricity usually means inadequate illumination, few labour saving appliances, as well as limited communications and possibilities for commercial enterprise.
Non-Renewable Sources of Energy (Coal, Oil and Gas)
83. Africa is a major and growing net producer and exporter of oil, natural gas and coal. The oil exports originate mainly from the countries of Nigeria, Algeria, Libya, Angola, Egypt, Sudan, Equatorial Guinea, Gabon, Republic of Congo, Chad and Cameroon. Natural gas exports originate mainly from Algeria, Egypt, Nigeria and Libya.
84. Paradoxically, intra-African trade in oil and gas is limited. Most non-oil producing countries import oil from markets outside the continent. Since the volumes involved are relatively small, the cost of procurement of oil at individual country level is high. Thus, the countries expend on average over half of their export earnings on oil.
85. Needless to emphasize, such operations exert additional constraints to economic development in these countries. Regional cooperation would provide a practical approach to reducing the cost of oil imports in African countries and at the same time to enhance intra-African trade in energy commodity resources. In this regard, the African Ministers responsible for hydro-carbons have called for setting up regional storage and distribution facilities to reduce the inefficiencies in petroleum product procurement and distribution. In support of this strategy, it is further proposed that an African Petroleum Fund (APF) be established to mitigate the effects of the increase in oil prices on African countries. Actions envisaged in this regard include: establishment of a strategic framework for cooperation in regional oil procurement, utilization of refineries, storage and distribution facilities; establishment of a framework for infrastructure development to capture and distribute the flared gas to African countries and export; expediting the development of the various gas and oil pipelines; and establishment of APF.
86. Several gas and oil pipelines are currently under development to further intra-African trade in energy. The major ones are:
• West African Gas Pipeline (WAGP) -678km to supply gas from Nigeria to Benin, Togo and Ghana; • Trans-Saharan Gas Pipeline (TSGP) -4,128km to export dry natural gas from Nigeria to the European market through Niger and Algeria; Corridor which has been in operation since 1990's.
• Tunisia-Libya Gas Pipeline -This is mostly for export of gas to Europe.
Electric Power
Production and Consumption
87. Africa's electric power sector is generally characterized by low generation capacity, low connection rates, high tariff rates, and poor reliability due to underdeveloped infrastructure. 89. In 2005, the continent generated 75% of its electricity from fossil thermal energy, followed by hydropower at 15%. Nuclear power and new and renewable sources are still at infancy, with South Africa being the major operator of nuclear power plants in the region. The growing demands for power supplies, global warming and increased safety of new nuclear technology are pushing other countries on the continent to consider using this technology for future power generation. These include Egypt, Algeria and Nigeria, which have embarked on studies investigating possible use of nuclear energy.
90. The geothermal potential is estimated at 14,000 MW. Presently, the exploitation of geothermal resource is mainly in Kenya with 127 MW installed capacity, generating about 17 percent of national power supply. Ethiopia has installed capacity of 7 MW. The two countries with significant power generation from wind farms are Egypt (375 MW) and Morocco (240 MW), while wind farms are under construction in Tunisia (120 MW) and South Africa (120 MW).
91. The more common use of solar energy is for water pumping and heating, as well as in drying. Electric power generation from solar sources using photo-voltaic cells is still limited to small-scale applications because of the high cost of the technologies. However, Egypt and Morocco are in the process of developing two solar-thermal power plants of 150 MW and 30 MW generation capacities, respectively.
Cost and Reliability of Supply
92. The average operating cost of predominantly thermal power systems in 2005 was $0.20/KWH, very much more expensive than that associated with hydro-based systems. Countries with small national power systems (of less than 200MW installed capacity) face an additional operating cost of as much as US$0.15/KWH relative to countries with large national power systems (above 500MW installed capacity). The cost for landlocked countries is generally higher due to the additional cost of importing fossil fuels. Costs and prices have since risen sharply, reflecting higher global oil prices and tightening supplies (AICD/World Bank, 2008).
93. World Bank Enterprise Surveys show that most African enterprises experience frequent outages; for example, Senegal -25 days in the year, Tanzania -63 days, and Burundi -144 days. As a result many enterprises invest in back-up generators, which represent a significant proportion of total installed power capacity; as high as 50% in Democratic Republic of Congo, Equatorial Guinea and Mauritania, and a slightly lower average 17% in West Africa. Southern Africa's figure is much lower, but it is likely to increase as the region experiences more shortages (Foster and Steinbuks 2008).
94. Many African countries have responded to the power crisis by installing emergency power generators to supply the national grid. In contrast with traditional power generation projects, this capacity can be put in place in a few weeks, providing a rapid response to pressing shortages. The cost of generation from such small diesel units, however, is relatively high and coupled with high petroleum prices could exert enormous cost pressures on all oil-importing countries.
Institutional Framework
95. The current level and pattern of supply and demand for electricity provides excellent opportunities for promoting intra-African trade: uneven regional endowments of energy resources, low access, high prices, low capacity and poor reliability. African countries have different endowments of natural resources: some have abundant hydropower resources (coal, oil or natural gas), while others have no domestic energy resources but depend on imported oil and gas fuel to generate power. In view of the generally relative high costs of fossil fuels for thermal generation, the development of hydro power generation has been adopted by the African Union in order to expand regional trade in power that would lower the costs of generating power, reduce carbon emissions from generating plants, and insulate countries from high price of fossil fuels.
96. Expanded regional trade would also encourage investments that might not otherwise be made. As a strategy to increase private sector participation, the power sector has been "un-bundled"; that is vertically disaggregated to three subsectors: generation, transmission and distribution. This should also open up better opportunities for regional initiatives such as regional transmission lines, private sector participation, enhanced competitiveness and reduced costs.
97. Accordingly, the African countries have set up mechanisms to exploit these opportunities by promoting cooperation in this sector at regional, inter-regional and continental levels. The African Union set up the Conference of Ministers of Electric Energy (2006) as the main organ for continental policy coordination in developing energy resources, especially hydroelectric power, as a major option for renewable energy to ensure sustainable development, regional integration, energy security as well as poverty eradication. In this regard power pools have been established in the five African regions to manage the development of integrated power systems. To this end, the Ministers adopted a Declaration committing to support the integrated development of the continent's hydropower potential in the framework of NEPAD, and established a Coordination Commission for the development of major integrating hydropower projects. AFREC would provide the secretariat for this Commission.
98. A power pool is a group of organisations that operate their power systems jointly for mutual benefits. Advantages of operating power pools include economies of scale; increased system reliability and security of supply; generation mix and optimization of resources; reduction in planning and operating reserves; rationalization of investments; increase in volume of electricity trade; seasonal and load diversity; energy cost differentials. Power Pools are centralised electricity markets. This strategy is in line with NEPAD objectives for regional integration.
Southern Africa Power Pool (SAPP) -
The power generation is mostly thermal (74% coal, 2% gas), followed by hydro (20%) and nuclear (4%). The generation mix helps to mitigate effects of drought. As of April 2008, SAPP had an installed capacity of 55,032MW, implying a deficit of about 8,000mw. SAPP has made significant progress in developing agreements around transmission and has also developed a short-term energy market that enables daily internet trading. The Regional Electricity Regulators Association has as one of its aims the harmonization of regulatory regimes in the region and has already developed agreements on basic principles of regulations.
100. West African Power Pool (WAPP) -The current level of supply meets only 54% of estimated demand in the region. Nigeria is by far the largest supplier and consumer of electricity in the region, accounting for over 80% of supply and 50% of demand. Currently Nigeria supplies power to Benin, Niger and Togo. WAPP has consequently embarked on three major power generation projects, which could add a total of 1,000MW capacity in the region: Maria Gleta (400MW), Aboaddze (400MW), and OMVS (140MW). These will be supported by appropriate interconnection transmission lines.
101. Central African Power Pool (CAPP/PEAC) -The region has a huge hydroelectric potential (150GW), with about 70% located in DRC alone, in particular at Inga (44GW). The current installed capacity stands at slightly under 5GW, with slightly over half in DRC. There are plans to construct the Grand Inga dam, which will have a total capacity of 40GW. The Inga currently supplies electricity to SAPP and projects are already under way for interconnection with WAPP and EAPP, and eventually to COMELEC through the Sudan and Egypt, and possibly to Europe. It is envisaged as the greatest integrator power project of the continent. 
East African Power Pool (EAPP)
-
Utility Regulation in Africa
Role of Regulation
105. The basic purpose for building the various infrastructures for transport, energy, communication, water and sanitation is to provide services to the public for economic and social development. Regulatory regimes are therefore essential to ensure that the service providers meet the service requirements on the one hand, while receiving appropriate compensation to ensure continued operations on the other hand. The need for effective regulation has become all the more critical with the increased number of service providers and the associated competition for markets.
106. Regulation plays a critical role in ensuring quality and coverage of services available to citizens in two main ways: to protect important consumer interests and encourage efficiency by addressing concerns over possible misuse of monopoly power or other forms of market failure; and by influencing the opportunities, risks and incentives faced by service providers, thus determining the volume and composition of investment, the required level of consumer tariffs, and the responsiveness of firms to consumers. Reconciling the interests of consumers and operators is not easy, particularly in complex infrastructure sectors that involve large investments with long payback periods, and where tariffs and other dimensions of service are often politically determined 107. Over the years with increased private sector participation and increased competition in service provision, countries around the world have experimented with various approaches to regulation. This experience has highlighted the many weaknesses of approaches involving regulation through stateownership and/or through discretionary political control. There is now a broad consensus that the preferred model of utility regulation should have the following features at the minimum: reliance on competition rather than regulation wherever feasible; regulatory rules are specified in laws, licenses or other instruments that reduce the uncertainty faced by investors, and are designed to create incentives for efficiency; and regulatory rules are administered in a transparent way by a specialist body that operates at arm's length from the service provider and from political authorities.
108. Some of the challenges faced by African regulators include protection against undue political interference; avoiding regulatory capture by utilities, investors or consumer groups; lack of capacity of regulatory bodies; lack of experience; lack of predictability of regulatory decisions and its impact on business environment, which would foster private sector investment.
109. While regulation is exercised at the national level, there is obvious need for harmonization at the regional and continental levels. In this regard, the five major regions of Africa have established various sector associations for regulation of infrastructure services. The African Forum for Utility Regulators (AFUR) was established at the continental level as a forum for all utility regulators under the auspices of NEPAD.
Regional Regulatory Frameworks
110. The RECs have taken various steps to harmonize infrastructure policies and regulation in order to facilitate regional integration of African markets. The respective treaties provide for the development of regional infrastructures and the harmonization of policies and regulatory frameworks. In this regard they have set up the respective organs for regulation of the sectors, in particular energy and communication. 111. AFUR is a voluntary organization of over 30 African utility regulators with a mission to develop effective utility regulation across all sectors, including telecommunications, energy, water and sanitation, as well as transportation and other infrastructure sectors where regulation is necessary. Its objectives are harmonization of regulatory policies and legislation, and promotion of the philosophy of autonomous utility regulation and good governance, with emphasis on issues which are common across all sectors. The formation of AFUR was motivated by the strategic framework of NEPAD to drive reform in support for infrastructure development in Africa.
112. The use of regulatory peer review is also to be considered. Peer learning can be a powerful tool for institutional strengthening, effective regulation and harmonisation of the plethora of regulatory frameworks that exist on the continent. This can be applied through formal recommendations, informal dialogue by the peer organisations, and eventually, comparisons, benchmarking and ranking among organisations, and the impact of the foregoing on domestic public opinion, policy makers and other stakeholders.
Financing Infrastructure in Africa
Africa's Infrastructure Financing Needs
113. The demand for transport and energy infrastructure and services are enormous. Public sector alone cannot meet the requirement in its entirety due to different factors: budgetary constraints reduce public outlays for investment; recent experience with debt problems spurred African governments to reduce public spending; and ODA, traditionally major contributor to public sector investment, has declined significantly. In its report in 2005, the Commission for Africa 4 estimated the continent needed at least US$ 20 billion a year investment in infrastructure development up to the year 2015 for it to effectively integrate within itself and into the global economy. The estimate was based on World Bank calculations that infrastructure investments in Sub-Saharan Africa should exceed 5% of GDP in order to achieve the MDG's, and an additional 4% of GDP should be added for operations and maintenance to ensure sustainability of infrastructure investment (AICD, 2008) . However, this estimate was practically doubled by the later AICD study in 2008 to around US $ 40 billion per year, with maintenance and operations costing a further similar amount per year, for a total estimate of US$80-90 billion per year. The bulk would go to energy and transport sectors, which account, respectively, for US$ 23 billion and US$ 11 billion in capital investment, and US$ 19 billion and US$ 11 billion in operating and maintenance expenditures. 114. These are still relatively modest amounts compared to similar investments in some key emerging economies around the world. For instance, in 2007 Brazil launched a four year plan worth US$ 300 billion to modernize roads, power plants and ports. India plans to spend around US$ 500 billion over the next five years (ICA, 2008).
Sources of Finance for Africa's Infrastructure
115. There are five main sources of infrastructure finance in Africa: public budget; Official Development Assistance (ODA) from OECD partners on bilateral basis; loans (concessional, non-concessional) and grants from international and regional financial institutions (World Bank, ADB, etc.); official loans from non-OECD financiers (including the EXIM Banks of China and India); and the private sector. The relative importance of the different sources of finance varies according to the infrastructure sector in question. For instance, private finance is predominantly geared to the ICT sector, while public budgets, supplemented by ODA, are the main sources of funding for transport and water. The power sector draws primarily on public budgets and on non-OECD finance, with only a relatively small share coming from ODA or private finance.
116. Following the launch of the Africa Action Plan in support of NEPAD by the G8 Summit in Kananaskis (Canada) in 2002, the Commission for Africa report released at the 2005 G8 Gleneagles Summit specifically recommended the scaling up of critical infrastructure investments to raise productivity, support trade, and thereby sustain growth and poverty reduction on the continent (Commission for Africa, 2005) . In this regard, the G8 set up the Infrastructure Consortium for Africa (ICA) to broker a strategic partnership among development partners and stakeholders to facilitate the development of infrastructure in Africa.
Box: INFRASTRUCTURE CONSORTIUM FOR AFRICA -ICA
ICA was launched at the G8 Gleneagles Summit in 2005.
Membership: G8, World Bank Group, African Development Bank Group, European Commission, European Investment Bank, Development Bank of Southern Africa. Secretariat: African Development Bank. Mission: Help improve the lives and economic well-being of millions of people across the African continent through support to scaling up investment for infrastructure development from both public and private sources.
Objectives:
• To increase the amount of finance going to sustainable infrastructure in Africa from public, private and publicprivate sources; • To facilitate greater cooperation between members of the ICA and other important sources of finance e.g. China, India and the Arab Funds • To highlight and help remove policy and technical blockages to progress;
• To increase knowledge of the sector through monitoring and reporting on key trends and developments.
117. Since its establishment, the ICA members have steadily increased their commitments to Africa, reaching US$ 12 billion in 2007, and an estimated similar level in 2008. Most of the commitment is directed to Sub-Sahara Africa where the infrastructure needs are greatest. While the commitments are encouraging, implementation had been slow, in part due to inadequate capacity of countries to design and develop projects to the stage of financing. The NEPAD Infrastructure Project Preparation Facility (IPPF) was therefore established in 2005 to address the challenge in the realisation of these commitments into actual financing. 119. Africa has traditionally depended on ODA to meet its infrastructure needs. But a growing share of the region's infrastructure finance is now coming from non-traditional sources and could therefore be considered complementary to support from ICA members. Leading this trend are non-OECD financiers, chiefly China, India and the Arab Fund. While the Arab Fund has been operating in Africa for decades, China and India began to step up their involvement only in the early 2000s. 
Box: NEPAD INFRASTRUCTURE PROJECT PREPARATION FACILITY (NEPAD-IPPF)
Objective: The NEPAD-IPPF is an untied project and program preparation facility to assist African countries, Regional Economic Communities (RECs) and related institutions to prepare high quality and viable regional infrastructure projects and programs. The Fund is hosted by the African Development Bank with financial contributions from Canada, Denmark, Germany, Norway, UK and the ADB.
Approvals:
In 2008, the Fund screened a total of 15 new funding requests and approved 12 of these for a total commitment of USD 8.8 million. The average commitment per project was about USD 0.7 million. The Fund now has a portfolio of 29 effective projects worth about USD 17.9 million in commitments for preparatory works. These projects are expected to generate over USD 5 billion in investments.
Achievements: To date, three projects have been prepared and under implementation: Benin-TogoGhana Electricity Interconnection; East African Submarine Cable System; and Kenya-Uganda Oil Pipeline. Six further projects are about to enter into the implementation phase: OMVG Energy Interconnection Project; Gambia Bridge; Ethiopia-Kenya Power Interconnection; Kariba North Bank Extension Hydropower Project; Ithezi Thezi Hydropower Project; and Burundi-Rwanda Road Project.
120. Most governments in Sub-Saharan Africa spend between 5-10 per cent of the GDP each year on infrastructure, with transport and energy sectors together absorbing about 80% of this in the low income countries. The heavy spending on energy is a response to the widely recognized power crisis on the continent. Within the framework of NEPAD, significant progress has been made on bridging the financing gap. As recently as 2002, external finance for African infrastructure amounted to no more than US$4 billion per year. In 2007, however, African countries spent over US$40 billion on infrastructure. Despite this effort however, the total expenditure covers barely half of the estimated requirements as shown in Table 6 .4 (AICD, 2009). However, compared to China and India, Africa is relatively late in benefiting from this due to lack of capacity to develop and implement projects.
122. A recent study has shown that in developing countries, rates of return on infrastructure are higher than for overall capital investments. The findings imply that developing countries have underinvested in infrastructure (as compared with developed countries). The relative underdevelopment of infrastructure in most of the continent provides significant opportunities for further private investment.
123. In 2007, Nigeria launched the Africa Finance Corporation (AFC), which is expected to play an important role, as a private sector-led investment bank and development finance institution, in promoting private sector investment in power, transport and telecommunications infrastructure projects. Similarly, the Pan-African Infrastructure Development Fund (PAIDF) was endorsed by the African Union Summit in July 2007 as an African initiative to tap resources from potential shareholders including public and private pension funds and asset management firms. By September 2008 PAIDF had raised US$625 million of an initial target of US$1 billion. 124. Several initiatives have been taken at the regional levels to set up regional development funds to finance, among others, infrastructure projects in order to augment investment and financing from sources outside the region. To this end, SADC has established a Project Preparation and Development Fund which is managed by DBSA. Similarly COMESA is seeking to establish a COMESA Infrastructure Fund for trade-related infrastructure projects. These regional funds would complement funding from the continental infrastructure funds already established, as well as from the regional development banks and international financial institutions such as AfDB and WB.
125. Furthermore, the African Development Bank has set up the Initiative for Risk Mitigation in Africa (IRMA) to provide investors in infrastructure with evaluation and brokerage services. This is a good complement to already existing risk mitigation mechanism such as MIGA of the World Bank Group.
Conclusions and Recommendations
126. The importance of infrastructure as a necessary condition for trade and overall economic and social development of a society is well established. Infrastructure provides the physical links between the various countries and forms a major component of the costs of trade, the global competitiveness of every country, and thus its development prospects.
127. Africa is a vast continent made up of 53 countries with diverse economies. Many are small in terms of economies, land size and population, and up to fifteen are landlocked -an economic geography that presents significant challenges. Regional integration has therefore been agreed as the best strategy that can provide larger and more competitive markets, and thus enhancing Africa's overall development. Integrating physical infrastructure is a necessary though not sufficient condition for achieving deeper regional integration and increased trade among African countries.
128. At present, the infrastructure sector is estimated to account for a large share of recent growth performance of Africa's economies, but the basic infrastructure still lags far behind those of other developing regions. To raise Africa's infrastructure networks to a reasonable level within the next decade, it is variously estimated that an investment of about US$80-90 billion would be required each year, split roughly equally between needed new construction as well as rehabilitation on the one hand, and maintenance on the other. Africa already spends about US$40 billion each year on infrastructure, which is about half the required amount. Efficiency gains could raise an additional US$20 billion from within the existing envelope, still leaving an annual funding gap of about US$20.
129. African leaders have recognized that the current state of infrastructure development in the continent continues to constitute a major impediment to increased trade not only within Africa, but also globally. The level of inter-regional (inter-country) connectivity is very low, whether measured in terms of trans-African Highways links, railways interconnection, airline connections, coastal shipping, electric power inter-connectors, or indeed direct and cost effective telecommunications links despite the advances in technology in this sector. The Heads of State of the African Union have therefore recently reaffirmed the high priority accorded to infrastructure and launched the Plan for Infrastructure Development in Africa (PIDA) for its accelerated development. This is a natural follow-up to previous programmes under NEPAD (STAP) as well as UNTACDA (I and II).
130. This chapter focuses on an assessment of the state of transport, communications and energy infrastructure, as well as the regulatory environment, and highlights their impact on intra-African trade. Issues of financing its development are also considered and the relevant policy implications and responses are highlighted. The key messages for the way forward for each sector are presented below.
Roads
Impact on Intra-African Trade
131. Given the fact road transport is the most dominant mode in Africa, the status of its development is accordingly critical. A study by Buys, Deichmann and Wheeler (2006) who examined the potential trade benefits of investing in upgrading and maintaining a trans-African highway network, estimates that intra-African trade as a whole would increase from US$10 billion to about US$30 billion per year when the Trans-African Highway is fully functional, while initial investments and annual maintenance costs would be relatively moderate over the course of the investment cycle. For instance, it estimates that an upgrade of the road from Bangui in the Central African Republic to Kisangani in the Democratic Republic of Congo (DRC) would increase the volume of trade by about 8 per cent. Of course, this does presuppose the end of the general lack of security and stability in that region.
Way Forward
132. Despite increasing traffic volumes, many road networks are in poor state. Rehabilitation and construction of new roads are essential to provide sufficient, safe and efficient transport system both for passenger and freight traffic. This will require new and innovative financing and management approaches, which will combine public sector financing and private investment and operations, including establishment of a roads fund for maintenance.
133. The Durban Declaration and Plan of Action (AU, 2007) provide a clear roadmap for the development of efficient, affordable and safe road transport system. The AU Summit in 2009 endorsed these and identified specific actions to establish a legal framework for monitoring compliance in implementation of the regionally agreed programme of action. The main obligations of the contracting parties are to: (a) adopt the TAH network as a coordinated plan for the development of highway routes of internal importance; (b) bring the network into conformity with TAH classification and design standards; and (c) place TAH route signs on all routes. An Intergovernmental Agreement on TAH must now be developed and ratified, and appropriate institutional framework established as the next step to implementation. The experience of the development of the Asian Highway Network, which experienced a similar challenge with Africa but with longer history, provides a useful framework in this regard (ESCAP, 2008) . AUC as the lead institution in continental development provides a forum to negotiate any revisions of routes (realignments) and to discuss progress in development policies and issues relating to TAH infrastructure development.
Railways
Impact on Intra-African Trade
134. The share of rail freight in intra-African trade is insignificant due to the fact that the rail systems are largely not interconnected, with most of them radiating from the interior to the sea ports for external trade in commodities. The relative advantage of rail transport over roads has been highlighted by the recent economic and technological trends including higher energy prices, containerisation and increases in flows of bulk traffic. As a result, the policies of the past two decades, which focused only on road transport development in Africa, are now being revisited.
Way Forward
133.
Future development in this sector would relieve demand on road transport system and reduce overall cost of surface transport. However, it requires bold political decisions by Africa's leaders who are leading the implementation of NEPAD. The AU Summit in 2009, which focused on infrastructure development in Africa, added impetus to the need to integrate Africa's railways by constructing several key inter-connections (AUC, 2009). Further actions required include: rehabilitation, interconnection, upgrading and extension of railways for transportation of bulk freight; development of systematic programmes for replacement of old locomotives, wagons and communication systems; initiation of market-driven and customer-responsive services to attract customers; increasing the role of the private sector; developing competition rules for inter-modal transport to gain efficiency in cargo handling; and construction of railway interconnections where feasible.
7.3.
Maritime Ports 7.3.1. Impact on Intra-African Trade 135. Although the ports mainly anchor Africa's imports and exports to the international markets, there is insignificant costal shipping in Africa. As a result the impact of maritime ports on intra-African trade is indirect through the resulting economic activities in the countries.
Way Forward
136. Africa is still at a comparatively early stage in developing its capacity and infrastructure for effective container handling. Considerable potential exists for traffic volumes to increase, thus exerting greater demand for container ports in the region in the near future. Port productivity is generally low. The recent establishment of Inland Container Depots (ICDs) as inland port terminals in coastal or land-locked countries in the hinterland of one or more seaports has made significant impact on container traffic. More ICDs therefore should be developed and the multi-modal interface between the sea ports and inland transport systems should be improved to reduce vehicle turn around and ships dwell time. 
139. This is the only transport mode that has not so far directly benefited from AU transport policy guidelines at regional levels. This may partly be because no international organization, except IMO, deals directly with problems of that mode. The matter should be raised for attention in future AU meetings of Ministers responsible for transport development in the region.
140. A number of initiatives have been set in motion by various organizations and institutions over the last decade to improve conditions and environment of the inland water transport, most notably the various river and lake basin organizations. Each of the major lakes and rivers has set up an intergovernmental basin commission to manage the water resources, including their use for transportation. The effectiveness of these commissions varies widely, however, due to capacity constraints. These initiatives would represent a new awareness on the possibilities that can be offered by inland waterways in opening up rural access. Their full implementation would definitely assist in identifying bottlenecks to the development of inland waterways and also offer solutions to the development and exploitation of the potentials of the use African rivers and lakes for transport of persons and goods.
7.5. Air Transport 7.5.1. Impact on Intra-African Trade 141. Air freight plays a growing role in the competitiveness of goods in world markets for high-value, time-sensitive cargo (such as horticultural and floricultural products). It is particularly important for sparsely populated and landlocked countries, and for the future of the region's significant tourism potential. In a rapidly urbanizing region with underdeveloped road networks, civil aviation is also important in maintaining connections between cities.
142. Air transport is second only to the dominant roads transport in African trade. It is estimated to account for about 5% of all trade, but this is mostly international (import-export) trade outside Africa. Although statistics on intra-African air fright are not readily available, the patterns of flights suggest that where such trade exists, it is mainly carried out by the regional airlines.
143. In terms of passenger traffic, it is evident that both Kenya Airways and Ethiopian Airlines continental flights are basically to provide onward connections between Africa and the Middle and Far East countries. This is anecdotal observation from the proportion of passengers who only transit through the Nairobi and Addis Ababa hubs to and from Central, West and Southern Africa. South African Airways on the other hand, to a large extent, seems to serve destinations within Africa.
144. The regional airlines in West and Central Africa do support trade in the two regions, but most of this would be classified as "informal" trade in the sense that it is carried out by small businesses who fly with the merchandise on board the same plane. Some of the merchandise is not recorded as official trade, however.
145. The cost of air travel within Africa is generally high, in part due to the relatively short distances (AICD, 2008) as well as lack of low-cost carriers.
146. Besides the need for full implementation of the Yamoussoukro Decision, further areas that require actions for improvements in air transport sector include: effective implementation of all international safety guidelines and standards; upgrading of international airports, including landing strips, aeronautical equipments and airport services facilities; replacement of old inappropriate aircrafts; increase the use of ICT to facilitate and lower the air transport operations costs; and elaboration of competition rules and protection of passengers. Of particular concern is the need for capacity building to improve safety by strengthening pilot capability and safety administration.
Information and Communications Technology (ICT)
7.6.1. Impact on Intra-African Trade 147. Advances in ICT over the past decade have brought dramatic improvements and unprecedented opportunities for Africa's participation in the global economy. Its impact permeates all sectors of social and economic activities, thus the designation of the information society, where access to information and knowledge is a prerequisite for development (WISS, 2005) . It provides strong prospects for Africa to harness technology, build efficiency, lower costs of production and marketing, develop comparative advantages in other sectors, expand international demand for its goods and services, create primary and secondary sources of employment, generate knowledge, propel research and development and thereby establish strong growth poles.
148. ICT also plays a critical role in promoting trade through various business applications. These include e-commerce (buying and selling); finance, budget and account management; efficient management of transport and logistics services; facilitating customs operations; improving standards and certification; and generally strengthening regional integration. For instance, e-banking underpins the efficient transfer of payments and effective management of liquidity, and locally promising steps have already emerged for money transfers using mobile networks.
Way Forward
149. Achieving universal access to ICT is a major challenge for Africa. Wireless and mobile technologies look promising, especially with regard to achieving the last mile for universal access. In line with the NEPAD strategy, the short term objectives should be completing the regional and national backbones to provide broadband infrastructure, and improvement of policy and regulatory frameworks in order to attract private investment for the rapid development of ICT. The medium term objective would aim at stimulation of demand for ICT networks and services by promoting ICT applications (e-commerce, e-banking, e-government, e-schools, e-health, etc). The goals of the Connect Africa Summit (Kigali, 2007) provide suitable guidance for follow-up action.
Energy
7.7.1. Impact on Intra-African Trade 150. Energy contributes to intra-African trade at three levels. First, as input into the production process for goods and services, including powering factories, providing light and heat, and general support to the proper functioning of society. The second aspect is as fuel for transport and communications systems, which facilitate trade in goods and services. Finally, energy resources as commodities also form a major component of trade among the African countries. As a result the energy sector is increasingly considered a major factor for regional cooperation and integration in Africa, both in terms of energy commodity (coal, oil, gas) and electrical power.
Way Forward
151. The integrated development of the electricity generation resources and sharing through regional power pooling would promote the development of the continent's energy resources. Initially, the focus will be the completion of power systems interconnections at the regional level in the short-tomedium-term. This will be followed by completion of the regional interconnections in the long-term, thus strengthening the link to Europe and the Middle East.
152. Energy supply and end-use efficiencies are still only two-thirds to one-half of what would be considered best practice in the developed world. Therefore, the energy policies must focus greater emphasis on end-use efficiency, use of renewable energy resources, where available, and use of clean technologies where the incremental cost of such technology will not result in excessive increase in energy cost. Cooperation with developed countries and international institutions regarding energy efficiency will assist African countries to develop capabilities and expertise for implementing sustainable least cost energy development. In this regard, AFREC should collect and disseminate good practices on energy efficiency and reliability of supply. Furthermore, the Ministers' Declaration also included a decision to establish an African Electricity Fund designed specifically to finance rural electrification. Appropriate institutional framework therefore will be needed for developing regional treaties in power trading, harmonizing and enforcing regional regulation, facilitation of private sector investment and developing capacity in power system operation, maintenance and energy trading.
153. In many countries rural electrification by means of grids and the sole intervention of electricity utilities is not the best or fastest means of providing the largest number of households with electricity. It is clear that NRSE technologies must play an increasingly important role in the 21 st century in fully harnessing Africa's extensive NRSE potential, as providing clean, affordable, and reliable energy is a key element towards sustainable development. Through regional cooperation in production of cheap energy, cross border electrification, and manufacturing of equipment, the cost of supply would be reduced resulting in the delivery of affordable modern energy to rural communities.
154. In the gas sector, the West African Gas Pipeline (WAGP) for the supply gas from Nigeria to Benin, Togo and Ghana, should be extended to cover other countries in the region. Similarly, the TransSaharan Gas Pipeline (TSGP) (Nigeria-Algeria) would interconnect the North-South gas networks and thus enable Nigeria to export its natural gas to the European market through Algeria, and also serve countries en-route.
155. Due to the high cost of procurement of oil at individual country level, there is need for cooperation among African countries in integrated procurement and utilisation of refineries in order to reduce the cost of oil imports.
Finance
156. There has been a significant increase in resources for investment and operations of infrastructure in Africa since 2005 when ICA was established. Private sector investment has especially been significant, amounting to about US$20 billion (50%) of commitments in 2007, but mostly concentrated in North Africa and South Africa. PPP arrangements were also on the increase. However, the global financial and economic crisis which began in 2007 has had serious implications on finance for the infrastructure sector in Africa. Globally, the level of investment in new projects in 2008 declined by about 40% from the level in 2007 (ICA, 2008) . The impact of the crisis on Africa will slow down private capital flows into infrastructure development.
157. Africa already spends US$40-45 billion on average each year on its infrastructure needs. It is estimated that an additional US$15-20 billion could be captured by staunching losses and improving efficiency (AICD, 2009) . But there would still remain a funding gap of over US$30 billion a year.
158. Africa's response to the crisis will vary from country to country and from sector to sector. A possible response will be to accelerate intra-regional trade and therefore investment. The other is to reduce the cost of doing business by improving the investment climate and strengthening local and regional financial markets. Pension funds for example can provide additional long-term capital for domestic investment. Finally, the region could also benefit from the vast potential of sovereign wealth funds and the emerging infrastructure bonds and funds.
159. In order to develop infrastructure to a minimum level for effective intra-African and global trade and sustainable development, African countries agreed, among others, to the following strategy (AUC, 2009):
Deepening regional capital markets for more effective mobilization of local savings and regional financial integration. Improving access to long-term financing by setting up special investment instruments, such as infrastructure bonds, to harness resources for infrastructure investments. Strengthening PPP arrangements by involving the private sector not only in project financing and implementation, but also as stakeholder in policy formulation, enforcement of rules and regulations. Continued actions to improve the investment climate in African countries for increased private sector participation by setting up legal, regulatory and institutional reforms. Undertaking aggressive promotion of Africa as an investment destination since achieving the right investment climate by itself may not necessarily result in increased inflow of investment.
Institutional Issues
160. Lack of finance may be considered as the major constraint in the development of regional infrastructure services in Africa. This is justified in light of the enormous requirements cited above. Nevertheless, finance is not the only constraint. There are other equally important impediments both at the macro-level (policies) and micro-level (technical). Policy level constraints include, but are not limited to: lack of or slow implementation of regional agreements at the national level; weak regulatory environment and institutional set-up; weak governance; etc. Technical impediments include lack of capacity for planning, project identification, preparation, contract bidding and implementation; corruption in tendering and implementation of projects, as evidenced by wide cost variations between countries with similar topography; lack of technical expertise, including on regulations; etc. Recommended actions in some of these areas are outlined below.
161. Compliance with Inter-governmental Agreements -Since the development of regional infrastructure requires cooperation and coordination among the concerned member states, a mechanism must be put in place to ensure compliance. For instance, the various AU Declarations can only take effect if and when translated into binding inter-governmental agreements to be signed, ratified and implemented by each participating member state. And, in order to ensure implementation, a monitoring and reporting system must be established, including agreed time frame and corrective measures. Special funds could be established to assist special needs of some member states (such as post-conflict or fragile states) to implement agreed programmes. The completion of TAH missing links is a good example of this need. This is a test of political will.
162. Master Plans for Regional Infrastructure Development -Master plans are required at the continental (NEPAD/AU), regional (REC) and country levels to facilitate full regional integration, free movement of people and intra-African trade. In this regard, PIDA should provide the overall umbrella under which regional and national master plans wuld be drawn.
163. Inter-regional Coordination and Cooperation -While the RECs form the basic blocs for regional integration, cooperation between and among the various RECs in infrastructure development provides ideal basis for achieving continental integration. The cooperation among COMESA, EAC and SADC in the framework of the Tripartite Agreement of 2008 is an excellent pilot in this regard. Similarly, the inter-connectors among the various power pools also facilitate regional integration. It is necessary that countries consider the benefit realized through integrated regional resource development in their national infrastructure planning and generate cooperative projects. Investment under PPP and financial support from international development partners would require countries to lead with commitments of counterpart funds.
164. Prioritization of Projects -Given the enormity of Africa's infrastructure needs, projects must be prioritized for implementation. The AU Summit decisions in February 2009 committed countries to implement 15 priority infrastructure projects in energy and transport. One possible approach is for a regional agreement to complete one key project within a given period (say five years) after which an assessment is made and another key project selected for the following period. Appropriate timelines must be established for agreed action plans in order to ensure steady progress in implementation. In this regard, a regular investor forum could be organized around specific regional infrastructure development programmes similar to the North-South Corridor Summit of 2009 held in Lusaka, Zambia.
165. Project Preparation, Development and Packaging -One of the key bottle-necks to development of infrastructure projects has emerged as the lack of properly prepared projects, which could be marketed for financing and development through PPP or private sector. It has become necessary as a result, to intensify the process of project preparation, development and packaging, and feasibility studies to transform them into bankable projects for investment. 
